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INTRODUCTION 



A stucJy of the agriculture and soils of souttovest- 
em Wisconsin reveals problems of management, rotation, and 
general farm practice which are distinctive in the state. 
This Is so because this so-called drlftless axea is the only 
portion of the state where the natural development of to- 
pofiraphy and soils has not heen Interrupted or altered "by 
glaclatlon* The topography now developed consists essential- 
ly of an elevated table land, which has been deeply dissect- 
ed, resulting In an Intricate system of steep, narrow val- 
l^s separated by level to rolling ridges. 

The soils of the drlftless area are residual and lo- 
esslal and conform closely to the underlying rock which Is 
largely limestone with some sandstone. The glacial action 
of the remainder of the state has tended to smooth and soft- 
en down the previously developed eroslonal topography, round- 
ing off the ridges and filling up the valleys. The soils, 
also, of the glaciated portion of the state have been modi- 
fled greatly from their residual condition. Under the In- 
fluence of the successively advancing and retreating Ice 
sheets and the accompanying large amounts of water, the 
soils have been transported, mixed and partially re-assort- 
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ed. 

The soils, therefore, of the driftless area. are 
much less complicated than those of the glaciated region, 
"but the driftless topography in general is much the more 
complicated and becomes a factor of equal or even greater 
importance than the soils in its influence upon the farming 
of the region. A study of the relation of topography to ag- 
riculture in Lacrosse county, typical of the Wisconsin drift- 
less area, forms the toasis for this thesis. 

The first step in the study consisted in getting the 
facts of topography into v/orlcalDle form, and as concrete fig- 
ures are much more satisfactory in such a study than any gen- 
eral statement or even a description, however minute, data 
were collected during the progress of a soil surv^ of the 
coiinty vmich ena"bled a set ting- forth in tabular form of the 
relative facts of topography of the different parts of the 
county . 

This worK consisted in an estimation, from the soil 
map and in the field, of the percentages of land represent- 
ing the chief topographical features,- 1. The Rough, ston^ 
land,- 2, The wooded land,- 3> The wet land,- and ^, The 
Steep land. 
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Tliese estimates were made for each section of land 
separately, the whole "being summarized later "by townships 
and towns for comparative analysis. 

The Rough stony land consists chiefly of the lime- 
stone outcrops and their talus slopes, together forming the 
rims of the many small v-shaped valleys which, with the 
wide valleys of the Blade, Lacrosse, and Mississippi rivers 
comprise atout two-thirds of the total area of the coimty. 

The Steep ismd comprises the lower slopes of these 
same valleys and includes all land of from 10 to 20 degrees 
slope, most of which can be cultivated to some extent, tut 
upon all of which some precaution must be taken to prevent 
destructive erosion while imder cultivated crops. 

The wet land includes all the land which suffers from 
the periodic or permanent presence of too much water pre- 
venting profitable cultivation. This land is confined en- 
tirely to the valley portion of the county and consists 
largely of the present flood plains of the three larger riv- 
ers, the Lacrosse, Black and Mississippi, 

The Wooded land includes all portions of the level 
upland and of the steep land plaee v/hich have not been en- 
tirely cleared of their original timber growth. The wooded, 
non-arable wet land has not been included in these estimates. 
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Neither an extended description of the location, ag- 
riculture and topograpl^y of the county as a whole nor ai 
description of the seventeen soil types recognized "by the 
Soil Survey has teen attempted here iDecause these have "been 
extensively treated in the Soils Report for the county and 
duplication would not accomplish the purpose of this the- 
sis. 

The general purpose has teen to study the agriculture 
of the county in relation to its topography; to present the 
problems encountered, ascertain what relation if any, ex- 
ists "betv/een topography and distribution of crops, and to 
discover "by means of such a study what lines of improvement 
may "be suggested in the further development of the agricul- 
ture of Lacrosse county and the driftless area in general. 

The thesis divides itself into four parts :- 
A. A discussion of the agriculture of the county "by 
provinces as shown ty the accompanying map. 

B* A presentation of the larger distinctive protleras of 
farming in the area. 

£. A comparison of the soil and crop resources of the 
county with the resources of similar areas in the United 
States mapped ty the Bureau of Soils. 
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D. An analysis of the average farm of tne area; its re- 
sources, production, export and final conclusions as to 
lines along which farming may "be expected to Improve. 
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COHSTRUCTION OF THE MAP 



The map accompanying this report was drami v/lth the 
idea of putting in graphic form, data for Lacrosse county 
which cannot well "be shown on the regular soil map and much 
of which must otherwise remain more or less inaccessible 
within the mazes of a note toook constructed day "by day as 
the worK progresses in the field* 

With this idea in mind, the percentage of rough- 
stony, steep, wooded and wet land for each square mile of 
land in the county have "been placed along the left hand 
side of each section on the map. The distribution of the 
underlying magnesian limestone is shown "by a^ system of 
close dotting, the rest of the county, imdotted, is under- 
laid iDy the Potsdam sandstone foriiiation. 

To represent the various types of farming practiced, 
and at the same time to show the distribution of soils group- 
ed according to the agricultural value and type, the county 
has "been divided into provinces "based largely on the distri- 
bution of soils and partly on the icinds of farming carried 
on. These Agricultural Provinces are shown t)y a system of 
coloring on the map and the soils and agricultural practice 
of each are descritoed in a short written description which 
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"begins this report. 

It was hoped in the iDeginning, also, to show sorae 
relations "between topograpliy and the distribution of the 
different Kinds of crops within the different towns of the 
county • While this was not entirely successful, it is X>e - 
lieved this worK has "been of value in viewing the agricul- 
ture of the county from a somewhat different angle than is 
customary in a. soil report. 

Upland and Valley Province. 



This province includes the eroded upland peneplain, 
underlaid "by the Lower Magnesian Limestone formation which 
has "been cut "by stream worlc into deep and mostly steep- 
sided valleys leaving irregular narrow ridges "between them. 
The limestone is underlaid at 150-200 feet iDy the Potsdar.i 
sandstone vmich outcrops at lower levels especially on the 
eastern and northern edges of the county ajid has thus con- 
tri"buted toward the formation of the valley soils only. 

The portion of the provice in the north half of the 
county lying "between the Lacrosse and Black River systems 
has "been extensively eroded, and "but a narrow "band of lime- 
stone capping the divide is left. The tops of the main 
ridges are "but one-quarter of a mile wide and the outlying 
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101)63 raucJi narrower. Soutn of the Lacrosse River the ridge 
tops are wider and much more cultivataDle land remains up- 
on them. Middle Ridge, the main east and west divide "be- 
tween the Lacrosse River and Racoon CreeK drainage systems 
is in many places from one-half to two miles wide on top. 

The limestone capped ridges run mainly east and west, 
the secondary drainage going down the sides to the north 
and south into the main east and west flowing streams • The 
valleys average i to -^ mile wide. Springs are numerous • 
Fish, Dutch, Smith, Bostwiclc and Mormon creeks carry the 
drainage. 

The valleys and most of the ridges are cultivated, 
and though much rough stony land is found, this southern 
part of the province is one of the most fertile and most 
thicKOy settled parts of the county. The soil of the ridge 
tops is of loessial origin, teing a grayish to "buff colored 
silt loam five tc twelve feet deep. This silty upland soil 
has "been v/ashed down the slopes making them less steep and 
spread over the sandy valley "bottoms making them most fer- 
tile. 

North of the Lacrosse River erosion has teen more ex- 
tensive, the valleys are wider, the Potsdam sandstone is in 
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gr eater evidence, and "but a small amount of limestone ridge 
top la left. The main dividing ridge extends east and west 
into the county about five miles north of the Lacrosse Riv- 
er. The secondary lobes extending south of the main ridge 
are generally low and narrow j sandy or stony and mostly wood- 
ed. To the north they are more abrupt and descoid to the 
wide Lewis Valley in which Mlndoro is situated. North of 
Mindoro a*- low, rolling, silty, largely wooded ridge one to 
two miles wide divides the Lewis Vall^ from the sandy 
BlacK River Valley which borders the north edge of the co\m- 

ty. 

Dairying and general farming are carried on in this 
province. Grains, corn and hay are the chief crops. Butter, 
Cheese, milK and hogs are the chief exports. Pasture is 
generally good. Silos and manure spreaders are in common 
use. Erosion is one of the largest problems of the province, 
there being a large area of steep and rough stony land. The 
laying out of fields and the harvesting of crops, the build- 
ing of roads and transporting of products have also been ' 
made difficult for this reason. 
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The Garden and City Supply Province 



The area Included in this province is Intended to 
indicate the more immediate portion of the county upon which 
Lacrosse city depends in part for its food supply, and to 
include most of the farms which derive all or some portion 
of their income directly from products supplied to the. city. 
The province is not confined to amy one soil type, tut in- 
cludes several types, some of which are especially adapted 
to truck farming, others not so well adapted, but utilized 
because of nearness to market and other reasons. 

The province includes two areas having different 
soils and producing somewhat different products. One in- 
cludes the alluvial sands of the Mississippi River valley 
surrounding the city and a portion of Prench Island and 
part of the sand terrace bordering the river between Onalas- 
ka and La Crosse. The finer sandy loam parts of this area 
are specially adapted for truck farming and are highly devel- 
oped on these lines. 

Lacrosse city is built upon a level sand terrace at 
the base of the bluffs. This terrace, several square miles 
in extent was originally treeless and called Prairie La- 
crosse. It was descrilped in 185^1- as being fertile next to 
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the "bluffs, giving large crops of corn, oats, wheat, vines 
and roots; *'the central portion is less fertile, teing of a 
aarK color, not very mova'ble, rather close, easily cultiva- 
ted and yielding fair returns • Near the river the sand was 
said to fly with the wind and required much manure. 

Elevated 20 to 30 feet alDove the river, it is now 
largely occupied iDy the city and iDut a small amount south 
of the city is cultivated. The yellowish to darK trown sand 
here lies in low wavy ridges and hollov/s. Cornj melons, 
rye and some garden trucK are grown • The small stream 
leaving State Road Coulee is diverted and used to irrigate 
some of the sandy soil. Here a small area of fine alfalfa, 
clover ani corn are grown (Sec. 16, R 7, T.15). In gener- 
al, this sand is too coarse for trucking and is not inten- 
sively cultivated^ A strip of tlaclc silt at the tase of 
the "bluffs is very good, but is of small extent. 

French Island north of the city (R.7T.I6) is elevat- 
ed 15 to 30 feet alDove the Mississippi River and BlacK Riv- 
er which enclose it. The cultivated portion of the island 
includes atout four square miles. Most of it is coarse, 
dark "brown sand with an occasional appearance of gravel. In- 
cluding a large part of the southwest comer of the island 
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is a fine sandy loam wnich is the trucK portion of the is- 
land. This was origninally timlDered, the rest of the is- 
land having "been grass-covered prairie. Less than a dozen 
farms produce the trucK furnished to the city. Berries, 
fruit, cal)"bage, potatoes, "beets, peppers, squash, cucumbers, 
melons, lettuce, etc. are grown. The products are hauled 
toy team to the city. Com yields 50 to 70 "bushels; oats 
25 to ^0 bushels; wheat 20 bushels, depending much on the 
character of the rainfall. Southwest of Onalaska sections 
nine and ten are flbSree extensively given over to trucK crops 
also. . 

The second and larger portion of the Garden and Sup- 
ply province extends east and southeast of the city and in- 
cludes the bluff slopes, coulees, and upland ridge tops. On 
the lower slopes and at the base of the bluffs facing the 
Mississippi River, many small farms raise fruit and vege- 
tables. Grapes and apples are grown on some of the steep, 
protected slopes of the draws. Chickens, ducks, honey, 
cabbage, tomatoes and potatoes are produced. Farther east 
and south on the wider ridge tops and in the valleys, gru^in, 
com and clover are the staple crops; potatoes, berries, etc 
are grown for the city. Dairying becomes more and more the 
main type of farming. Lacrosse, being the only accessible 
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market draws Its supplies from a great distance in this di- 
rection. Potatoes, butter and milk are brought to the city 
from 10 to 12 miles distant. Dealers in the city collect 
milK, paying 3^ cents per quart at the farm. 
The Black Silt Valley Province. 



This Province includes about 4-5 sections of valley 
lands (32,000 acres) largely in the central part of the 
county, "bordering and tributary to the Lacrosse River. De- 
tached areas of the black silt in Lewis valley between the 
towns of Mindoro and Stevenstown and east and west of the 
town of Holmen are included. 

West Salem is situated near the center of the larg- 
est part of the province which includes the richest and 
longest cultivated soils of the area. A number of valleys 
among which are Adams, Burns, Bostwick, McKinl^, converge 
to form with t4» pajrt of the Lu,Cro3se River valley, this 
sloping or level fertile district. The topograpliy is lev- 
el on the valley floors, with gentle slopes leading down 
to them from the enclosing hills and ridges. Practically 
none of the province is wooded. Its primitive cover was 
grass prairie or scattered groups of trees known as variti 
openings. 
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The iDlaclc silty soils were largely deposited in 
quiet water where tne level of the Rivers was much higher 
than now. The material is retpDrked or secondary loess de- 
rived from erosion of the upland, deposited on an origin- 
ally sanely valley "bottom, ajid given a large content of or- 
ganic matter derived from the decay of plant growth upon 
it while in a wet condition. The original sandy character 
of the valley is shown "by sand "beds "beneath the present 
silty soil and hy "bars of sand which rise to the surface or 
approach it "beneath the silty layer/ These hars are found 
near the present stream "bed only which is the lowest part 
of the valley where pro'bably the greatest voluroe of water 
has always flowed and less of the light silt "being depos- 
ited. 

Two dark dilty types of soil were recognized; one 
a. recent alluvial terrace type, the other a slightly more 
elevated ajid lighter colored gentle slope type represent- 
ing either an older alluvial terrace or a soil due to some 
colluvial action. The latter soil occupies the slopes "be- 
tween the recent alluvial terrace and the "bluffs which en- 
close the valleys. The fertile valleys were the first por- 
tions of the area to he extensively settled, and farmed. 
The numerous hrick houses and excellent farm "buildings at- 
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test tJie fertility of this province. Early reports give 
yields of 105 "bushels of wheat and 75 tushels of oats per 
acre. The latter yield is still duplicated in favorable 
years. 

Com is the most valualDle crop, yielding 60 to 80 
"bushels per acre. This is nearly all fed to stocK. Little 
is sold. Cereals are apt to produce excessive growth and 
lodge in consequence. Sugar beets are becoming a valuable 
crop, 15 to 20 tons of the roots "being grown per acre. A 
factory at Janesville supplies the seed, (paid for by the 
farmer), a man to thin out and weed the fields, and pays $5 
per ton for the "beets. Many small plots of from 2 to 10 
acres of beets are grown, mostly in the eastern half of the 
province. Wheat was formerly the largest crop and still 
yields 25 to 35 bushels per acre, but is now but little 
grown . 

The canning industry and intensive forms of agricul- 
ture will develop in this province as corn, peas, berries 
and all truck crops grow well. A large factory recently 
built at West Salem is intended for the canning of peas. 
Dairying is the most general type of farming. Silos are 
numerous. Many hogs are fattened. Creameries at West Salem, 
BaJfe Mills, Lacrosse, Holmen,lllndoro use most of the milk 
produced in the pro^'^ince. 
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Slough Province 



This province Includes the low lying "bottom land 
"bordering the rivers of the county, the most of It lying 
along the Mississippi River. This broad river flood plane 
two to tliree miles wide Is divided In two portions l3y the we 
wedge-lll:e LaCrosse Prairie which extends from the Bluffs on 
the east to the river channel. 

The portion of the slough province south of Lacrosse 
city Is mostly a heavy grayish mottled clay or sandy clay. 
Extensive flat sand knolls and "bsirs elevated 2 to 10 feet 
aJbove the surrounding surface are found near the south county 
line where the "bottom Is widest. These sand areas are culti- 
vated In small patches most of them "being much cut up "by shal- 
low slough channels and water holes. Most of the heavy mot- 
tled soil Is underlaid Xyy sand at from 10 to 30 Inches with 
coarse gravel at three to six feet. 

Willow l^^ieh, "birches, elms, soft maple and a few oalcs 
are the principle trees. Much of the southern part had but 
few If any trees, and as far as loiown, was always clear. 
Rushes and marsh grass cover the heavy soil and where hay Is 
not cut yearly, weeds grow thick and tall, fertilized "by the 
deposit left by the frequent floods. North of Onalaslca the 
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slough county is wet, has more of the old channels, many with 
water in them continuously, and nearly all of it is more or 
less densely wooded. 

Generally all of the hottom except the highest sand 
imolls is inundated several times yearly for periods of from 
three to thirty days, inundations occur toth in fall and 
spring depending largely on the character of precipitation 
at the head waters of the river. Several houses are located 
on the highest level sand areas and these are often cut off 
by water; travel to marKet teing ty barge and boat during 
high water. Large amounts of hay are cut on the heavier por- 
tions and stored in sheds and stacks. Only the level sand 
"bars are cultivated. Corn, grass, rye, potatoes, mels, etc. 
are grown here. The "best hay and corn are produced in wet 
years. The land sells at from two to ten dollars per acre. 
Little good timber is left. An artesian well on one of the 
sand areas in Sec. 2g,T.15 was driven ^50 feet deep. 

The type of farming best adapted to the southern part 
of this slough province seems to be some form of grazing and 
fattening of cattle. North of Rice Late most of the bottom 
is so continuously wet and filled with channels that little 
use can ever be made of it in its present condition. Grass 
growth is abundant after the floods. Sand knolls conveniently 



Digitized by 



Google 



Digitized by 



Google 



-18- 
located serve for the location of "buildings, growing of corn 
for laogs, garden, etc* Large areas of from 300 to 500 acres 
are necessary to carry on such a type of farming prof italDly 
as much of the land is too wet or too sandy for good graz- 
ing. Elevated icnolls must also "be included in the farms in 
order that stoclc may find refuge and forage during floods* 
One objection, is the necessary isolated character 
of this farming and the difficulty of communication during 
large portions of the year. 

The Sandy Soils Province 



This province includes the sandy soils of the coun- 
ty* Residual sands from Potsdam sandstone and alluvial semds 
of several types of varying grades of fineness and of var- 
ious degrees of agricultural value. 

Portions, the largest of which lie north of Qnaaaska 
and also "bordering the Black River on the north edge of the 
county, have "been driven into wavy dunes or Knolls and ridges 
most of which are thinly wooded. This is the poorest sand 
in the county, especially that "bordering the Black River, 

The residual sand from Potsdam sandstone is found 
on steep slopes at the base of some of the bluffs and forms 
long gentle slopes at the ends of secondary lobes of sand- 
stone which project down from the higher limestone "bluffs 
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and ridges atove. Finer and loaniier portions yield 30 to ^0 
bushels of com in wet years ^ though the type is affected 
"by drought in dry years* Corn and rye are the main crops. 
Sod Is maintained on the "best portions only. 

The alluvial types are three, "based on degrees of 
fineness. The finest, a fine sandy loam is found only in is- 
olated patches of from 4-0 to 700 acres on the upper terraces 
"bordering the rivers. Com and all cereals grow well on it. 
Good pasture and clover can "be maintained on it. This type 
is the natural truck soil of the county and is so used south- 
east of Onalaslca and on French Island. German people are 
very successful in this gardening and the land sells at from 
^50 to $150 per acre. 

The medium sanOy loam Is found in level extensive 
areas east of Bangor and west and north of Burr Oak "border- 
ing the rivers. With proper methods this soil produces ^0 
to 60 toushels of corn and fair oats and "barley in favorable 
years. The soil withstands drought well and sells at from 
$18 to #35. In connection with bottom land for pasture it 
makes a fairly good soil for dairy farming. 

The coarsest of the alluvial sands is found border- 
ing the Mississippi River. It is a medium to coarse brown 
sand with yellowish subsoil, frequently gravel at zH- to ^0 
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Inches. Tne type is generally poor, sutiject to drought and 
produces fair yields of corn and rye only in most favora'ble 
seasons. This sand is found on French Island, Bryce«s 
Prairie and on the terrace north of Holmen bordering the riv- 
er. This soil sells at from #10 to #15 per acre. 
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General ProlDleras of Panning, 



General ProTplems , 

1. Erosion. 

2. Moisture. 

3. Rotation. 

Under tJiis head it is proposed to discuss some of 
the arobiems of a general character which are to te encount- 
ered in Lacrosse county in particular, and in all of the 
counties of Wisconsin in general which "border the Mississ- 
ippi River. These prolDlems are largely those of topograpJiy 
and have had a large influence upon the development of agri- 
culture in these counties. 

One of the most important prolDlems of the counties 
bordering the west side of Wisconsin is due to their topo- 
graphy. Their drainage development has produced an intricate 
system of valleys cut deep into the original peneplain. This 
system of steep sidedKWith level to rolling limestone ridges 
between has given to much of this part of the state a more 
or less great percentage of rough stony land crmprising the 
cliffs and steepest rims of valleys, and much steep land sut)- 
Ject to erosion, lying largely in somewhat gentler lov/er 
slopes which lead down from the iDluffs and valley sides to 
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their "bottoms. 

AS shown ty the topographical data collected for La- 
crosse county and siuimiarlzed an the accompanying map, about 
one-sixth of the total area of the county needs special care 
to prevent erosion an:l loss of the soil covering while under 
cultivation. This land Is distributed along the sides and 
slopes of the valleys and ravines cut Into the limestone 
up- land of the east two-thirds of the county. Excepting In 
the broader river "baileys of the Black, Lacrosse and Missis- 
sippi Rivers which total about 180 square miles, or one- 
third of the county, there are very few farms In the couilty 
which do not Include a greater or less amoimt of land of 
this steeper Kind. Even In the southeast corner of the coun- 
ty where the widest ridges abound, few farmers can carry on 
their operations without some attention to the proTDlem of 
erosion. Illinois Station Circular 119 shows that this prob- 
lem is important also in the river border counties of that 
state. Erosion in Lacrosse county is of two kinds. The 
most extensive is that of sheet erosion and ditch formation 
on valley sides and sloping land. The other kind is the 
ditch formation and removal of fertile "bottom soil due to a 
regrade of the valley bottoiriG themselves. 

The former type of erosion is prevalent on the up- 
land loessial soil vmich is a light colored silt loam with 
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generally heavier sutsoil occupying the slopes and limestone 
ridge tops and designated Kiox silt loam on the soil map. 
The development of erosion Is here due to the removal of 
the forest growth from ridges and slopes. Soil had teen 
carried down ridge tops to the valleys for ages, "but the tlia- 
"ber covered slopes as found v/hen settlers first came repre- 
sented an equllll)rlum "between erosive forces and the causes 
which tend to create and Iceep a soil covering upon this land 
And In this equllllDrlurn a. large factor was the forest cover 
which, helng removed aillows. the erosive forces a new lease 
of life until another equllllDrlum Is estat)llshed, which gen- 
erally means either a complete removal of soil or the great 
reduction In value of the slopes for agricultural purposes. 
In spite of the danger of complete loss of soil, an 
excessive amount of these slopes ha^ been cleared and cul- 
tivated, and the onount of steep land cultivated will In- 
crease as the value of the land Increases. Theoretically, 
as the amount profltaiDly expended In erosion preventive 
measures depends upon the value of the land, and as the ex- 
penditure demanded Increases with the steepness, there Is a 
limit to the slope which can "be cultivated under present 
condltlont3. This limit of slope has teen variously estimat- 
ed at from 10 to 20 degrees (Glenn U.S.G.S. ) (Prof. Paper 72) 
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Other factors are the kind of soil and cultivation and the 
amount of water coming down over these slopes. In general, 
sandy anl stony soils resist erosion iDest, The more water 
the soil can assort, the less the amount of water which 
must run down the slope and do the eroding. Cultivation is 
safe only up to the point where excessive amounts of v/ater 
must get away over the surface. Thus at the head of a rav- 
ine where surface water from the ridge top converges from 
all directions toward the ravine, cultivation is dangerous 
at a much more gentle slope than on the ridge slope or val- 
ley side where a strip of woods protects the lov/er lamd from 
the run-off of the hi^^her slopes. 

In the second or valley-bottom type of erosion, the 
destruction is due to a lowering of the water course which 
may te a dry run or intermittent stream or a eonstantly flow- 
ing stream. This sort of erosion and removal of the soil 
of valley t)ottoms though not so extensive as tne slope er- 
esion is often very destructive and sudden in its accomplish- 
ment. A deep ditch may te formed in the middle of the bot- 
tom^^or the TDlaclc surface soil may "be removed in the smaller 
ravines and valleys leaving stonj'' or gravelly and nearly 
useless flats in its place. The sanely terrace of the iDroad- 
er valleys and slopes with a sandy subsoil are peculiarly 

liable to this ditch formation. Most of the destruction is 
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done during liard, sudden storms when the volume of run-off 
Is greatly Increased and the valley "bottoms become soaked 
with water. 

Most of the preventive methods now In use in the 
county consist in adapt iaiifchecropQ to the slope. The steep- 
er slopes and rough stony land of the highest parts of the 
valley slopes are usually left covered with trees. This up- 
per "belt of trees if of sufficient width is a very efficient 
protection for steep slopes below it. The effect of the for- 
est cover consists first, in maKing the soil more porous 
and absorbent by the penetration of its roots; second, by 
preventing collection of water into ditches and rivulets, 
and by breaking the force of the downpour, much of the rain 
running from the limbs and down the trunks of the trees; 
and third, the organic matter, covering of leaves, refuse, 
etc., increases the absorptive power of the soil. The belt 
of trees not only breaks the force of the rainfall and sur- 
face flow, but absorbs the rain and releases it gradually 
by seepage, thus acting as a resevolr of moisture for the 
cultivated slope below. 

In clearing land for cult iv-it ion, the clearing is 
usually begun near the valley bottoms on the gentler slopes 
and proceeds up to the higher and steeper parts. Thus the 
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protectlve "belt of trees alcove "becomes narrower and less 
efficient until it cannot take care of the surface flow and 
ditches "begin to form on the cultivated land below. Right 
here the farmer should cease removing the trees and "brush, 
put the upper part in sod and allow his forest l)elt to in- 
crease again till he may safely plow the lower slopes. Many 
plal(p were seen where ditches past all repair had developed 
on slopes with no protecting iDelt of trees a'bove, where op- 
opsite slopes equally steep have "been long cultivated with- 
out excessive erosion "because protected a"bove "by trees* 

Next to the "belt of trees in effectiveness, is the 
laying down of the eroded slope into timothy whose sod holds 
the soil in place. This effectively prevents ditch formxtion, 
"but on the steeper slopes thus put into sod, "but one crop of 
hay at most can "be o"btained when the land becomes covered 
with red-top, "blue Joint, or inferior grasses and weeds 
which must "be pastured off. Good pasturage is found for 
from four to six weeks in spring, and the grass is kept 
short. Then a dry spell comes and the slopes become "brown 
and dry; cattle must seek pasture on the moister valley "bot- 
toms, and the uncultivated sloping part of the farm "becomes 
nearly valueless for the rest of the year, such steep 
slopes might "be more permanently useful and prof lta"ble if 
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left to scattered timlDer growth with under "brush cleared 
away. Some such slopes left In trees were seen giving pas- 
ture through the entire suimner and into fall, meanwhile 
serving as the farm wood lot as well. 

But there are other slopes which admit of cultiva- 
tion without too great erosion if tut part of the slope toe 
plowed any one year. Many such slopes can "be put into 
crops and hay in alternate strips at right angles to the 
Slope. ^^^^^ 




-nV 



SJl 






And often this method of cropping was seen in actual prac- 
tice. The sod atove the crop served to spread and alDsorh 
the surface run-off and the sod Delow stops the growth of 
ditches and catching any eroded soil and run-off from the 
cultivated strip. Shallow drainage channels or ditches 
aiready started, if left in sod often serve to retard ero- 
sion on the gentler slopes. 

In the stream erosion of valley "bottoms prevention 
of damage and control of v/ater is often more difficult. If 
at fall "be produced at the mouth of the small valley, the 
streaTi wearing thruo;Ji its bed of "blacK, clayey soil into 
san:^ or loose gravelly "beds heneath, the headward movement 
of the fall may be very rapid or slow, "but in either case 
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hard to arrest* The surface telng undermined, the fall 
works its way up the valley leaving a deep ditch In Its waKe 
In which the water then flows at a. lower level. 

These ditches grov/ very slowly and then may worK 
their way "baclc suddenly a^mlle or two during a hard storm. 
In this way farms are cut In two, fields spoiled and the 
bottom cut into two narrow strips eveig In danger of caving 
into the deep ditch during a storTfU Bordering some of the 
larger valleys are terraces and in sanely valleys are sand 
flats where eroding water from the sandy slopes drops Its 
load on the level "bottom. Many such terraces and flats are 
covered with a layer of more recent sllty or loajny deposit 
which v/lth the sandy suhsoil may be twenty feet or more 
deep. 

In such a place the stopping of an upward working 
fall is very hard and often almost impossible to stop. The 
water falling from the harder surface layer at the head of 
the ditch into the new channel ten or fifteen feet "below , 
undermines the loose sandy subsoil. Hugh blocks and masses 
slump into the ditch and the unsupported surface follows. 
The fallen sancJy material in the bottom disentegrates be- 
neath the falling water and is carried away to make room 
for more. Often tributary ditches work back from the main 
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ditch to the valley sides cutting into fields and roads* Of- 
ten the road must "be changed or expensive "bridge work done 
to pass the ditch. Such occurences are most frequently seen 
in the sandy Blade River valley and in some of its tribu- 
taries. 

Preventive measures adopted are often laborious and 
expensive, A masonery wall is built across the ditch or it 
is completely filled with brush, stones, and logs to hold 
the material carried by the water. Where the eroded mater- 
ial is sllty these methods often succeed and ditches large 
enough to hold buildings become gradually filled up behind 
the dam. But in sandy material, to stop such a ditch once 
started is a much harder matter. Instances were found 
where farmers had put more than $100 in labor and material 
into an attempt to stop one ditch. No amount of straw, 
brush , 'logs, stones, hay, manure or any other filling sefiras 
able to stop some of these ditches. The fine subsoil sand 
passes through the most carefully constructed thatch, or 
the ditch is cut around any dam placed across it. 

The most successful attempt at stopping the ditches 
in sand,y soil consisted in directing the flood water above 
the ditch into a board flume or apron built like a toboggan 
from the head of the ditch to its bottom. The water is 
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collected into the fliime "by a "board dam whose wings con- 
verge at the flume. If the water can toe kept to the flume 
till a good thicK patch of willows planted in the ditch 
tottom under the flume has olDtained a good foothold, the 
danger of continued growth is lessened and other methods 
such as a plajik or stone wall or othei^ filling can usually 
"be depended upon to stop the ditch with the help of the 
willows. 

II. The Moisture ProlDlem. 

It might seem ami exaggeration at first thought to 
make the assertion that there is a moisture protol&^i^ In hu- 
mid Wisconsin aind that lack of water is a factor in the li- 
mitation of yields possilDle in fertil soils in a region 
having more than 30 inches of annual rainfall. Yet an ob- 
servance of many poor hay fields, short thin stands of oatg 
and general droughty appearance of crops on some parts of 
the upland ridges of Lacrosse county in late summer, to- 
gether with the difficulty experienced in getting a good 
catch of clover here in dry years, have suggested that 
moisture conditions may have much to do in limiting crop 
yields. 

The most otvious method of arriving at a conclusion 
on this su'b.iect is to determine the amoimt of water avail- 
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able for plant growth per acre after all otiier avenues of 

loss of rainfall have been taken into account. Data from 
the weather Station at Lacrosse Indicates that the average 
rainfall (annual) during the past 32 years has teen 31.31 
inches and that the greatest variation from this amount 
is from 8 to 10 inches and the average variation ^ to 8 
inches. The largest part of the rain comes in the growing 
season during the months of May, June, July, August and 
September, there "being from 3 to ^ inches fall during each 
of these months. There is an average of ten days in each 
of these months when more than .01 inches of rain falls, 
so that distribution of the rainfall in time and amount is 
most favorable. 

NOW- what becomes of this total supply of moisture? 
How much do the crops get? How much could they use? Rain 
fall is lost from the soil in three ways, principally by 
evaporation from the surface and from plants, by surface 
run-off and by drainage ar seepage to imder ground water 
and thence to the ocean. The proportion of this rainfall 
used by plants depends upon many factors of v/hich v/e con- 
sider the most important to be:- 

I. Character of the season. 

II. Kind of soil. Character of rainfall. 
I II .Adaptability of plant. 
IV. Cultivation,- disposition of crop, etc. 
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Eacn of these factors Is important and has Its "bearing up- 
on the size of crop produced and the consequent amount of 
water necessary. It may tie stated as obvious that the 
same amount of water on the same soil will not produce the 

same yield in different localities, neither will equal 
crops "be produced in the same locality on the same soil in 
different seasons. 

X* Charac ter of season . Aside from the amount of 
total rainfall and whether the season "be humid or dry, there 
are other factors of seasonal variation. The toiiperature 
produced "by a large numlDer of days of sunshine mj,y be such 
as to produce great loss of water by evaporation one season 
and less the next. The amoimt of wind has great effect on 
the rate of loss of water from soil and plant. King found 
that ajnoimt of sunshine has a large effect on the evapora- 
tion from the plant. In cloudy weather and at night, plants 
lose but little water, while in bright sunshine there is 
markej loss from plants even in air saturated with moisture. 
II . Ki nd of 5oil> Character of rainfall. It is plain 
that in a coarse porous soil more water is needed to Keep 
the surface moisture supply adequate than is neededlin a 
fine soil of large water-holding capacity, because there is 
less loss by percolation in the latter, very small showers 
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of rain even though they come dally are of little value 
to plants. Such rains only destroy any previous soil mulch 
and Induce greater evaporation from tlie surface after the 
rain* Sudden > large down-pours with long Intervals of dry 
weather lietween are equally unfavorable. Every season and 
locality has a greater or less amount of rainfall of this 
character* 

IJI, AdaptalDlllty of the Plant * It Is common Icnow- 
ledge that some plants grow In arid regions where others can- 
not grow. Some crops require more moisture than others. 
Also some plants adapt themselves to conditions so that 
drought-resisting species are developed which produce larger 
yields on small rainfall than other Iclnds can, 

IV. Cultiv a tion and Evapo r ation Preventives. One of 
the -ilm^s of cultivation Is to prevent waste of soil moist- 
ure. Maintalnance of a mulch minimizes evaporation and con- 
serves fall and winter rains for crops In the growing sea- 
son. Eall plowing and addition of manure aim to enable the 
soil to catch and hold the rains "by Increasing the water- 
holding capacity of the soil. Disposition of the crop, 
whether It shades the ground or exposes most of It to wind 
and sun also Influences the amount of moisture lost iDy evap- 
oration. 
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Before considering the actual amount of water 
lost by evaporation we 77 111 briefly approximate the los- 
ses of rainfall by the other two avenues,- percolation and 
run-off, 

A. Percolation or drainage water. Tha t a large 
part of the annual rallb-^all Is lost by seepage or drain- 
age to the water table and then to the streams Is Indlcat ed 
by a table compiled at the Rothamsted Experiment Station, 
England, shov/lng the average drainage for 12 years from a 
bare field. 

Month Rainfall Drainage 



Jan. 


: 2.13 


in. 


: 1.93 


in. 


Feb. 


2.16 




1.74 


tf 


Mar. 


1.7 




.94 


It 


Apr, 


2.25 




.79 


n 


May 


J^.48 




: .79 


It 


June 


2.59 




.78 


M 


July 


2.85 




.62 


It 


Aug. 


: 2.69 




• .70 


It 


Sept. 


: 2.70 




.82 


IT 


Oct. 


,■5.12 




1.68 


It 


Nov. 


3.20 




: 2.32 


It 


Dec. 


: 2.34 




1.88 


tr 


Total 










Jan. -Dec. ; 


30.21 




15.05 


n 


May-Avig . 


10.61 




: 2.95 


tf 


Sept, -Dec. 


11.36 




: 6,70 


n 



Here It Is shown that half the rainfall passed out 
through the drains. It will be noticed that the drainage 
Is greatly reduced In summer as oonipared to fall due to 
greater loss by evaporation In sumr:er. The loss Is as high 
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as 80^ in winter and low as 20?^ in summer. It is true that 
this loss by drainage would have been much less if a crop 
had occupied this field during the growing season, but it 
is nevertheless plain that a large part of the rainfall on 
well-drained upland soils is lost by seepage into the sub- 
soil. 

B. Surface Run- off. Newell of the United States 
Geological Survey in coicputing the average portion of rain- 
fall which runs away to the ocean, reaches the conclusion 
that:- 

!• 48.9^ of the rainfall upon the Savanah River Basin 
flows to the ocean. 

2. 5R.59^ of the rainfall upon the Connecticut River 
Basin flows to the ocean. 

3* 53^ of the rainfall upon the Potomac River Basin 
flows to the ocean. 

These are averages for from 6 to 13 years and in- 
clude both surface run-off anl percolation losses by rain- 
fall. Mosier (111. Cir. 119) estimates that the following 
amount of rainfall is lost in the rough country counties 
so far mapped by the detailed soil survey of that state. 
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Districts 



Rainfall 



Run-off 



North 

Central 

Southern 



33.48 in, 
38.01 " 
42.19 " 




43^ 
54% 



Prom the foregoing measurements and estimates^ it 
maybe reasonably stated that from 45 to 50^ of the rainfall 
gets into the streams and Is not available for nlant growth 
in ordinary cultivated districts of rolling topography. 

C« Losses by Evaporation from Soil and Plant . Many 
experiments have been conducted to determine the water lost 
by evapoartion and In growing a crop, and results vary with 
the conditions of the experiments. But in general it has 
long been known that in few localities is the rainfall of 
such a character as to allow of the largest crops being 
grown of which the best soils of the locality are capable . 
(King^ Drainage and Irrigation. ) Hellriegel states that 
in most cases a continuous supply of water equal to one- 
half the soils* capacity gives the largest crops, that even 
short droughts reduce yields largely, and that the rainfall 
at Dohme, Germany, ( 551. m. m. ), without considering losses , 
is barely half enough to support his maximuin crops grown 
in his experiments. 

Prof. P. H. King of the Wisconsin Experiment 
Station did much careful investigating of the moistiore 
problem. His results of several years' work are given in 
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the 8th Annual Wisconsin Station Report and in his book, 
•Irrigation and Drainage." The experinents were carrl^^d 
on with oatB^ barley, corn, clover, potatoes, peas, both 
in the laboratory and in field plots* 

Two corn plots in the open field producing 9.727 
pounds and 9,840 pounds of dry matter per acre Tvere found 
to have used 17.76 Inches and 17.99 Inches of water from 
the surface four foet of soil. He summarizes his results 
In the following table. 

King's Suiimiary of Water used by Plants. 





.Number : 


Lbs. water 


: Water : Per acre : 


Acre inches 




:Trlal8 . 


used per lb: used : Dry mat- . 


of water per 






:dry matter 


: inches: ter pro- : 
: :ducnd tons: 


ton dry mat- 
ter 


Barley ■ 


: 5 : 


: 464.1 


:20.69 : 5.05 


4.096 


Oats 


20 


503.9 


:.'59.53 : 8.89 


. 4.447 


Maize . 


; 52 ; 


270.9 


:15.76 : 6.59 


2.391 


Clover 


: 46 


: 576.6 


:22.34 : 4.39 


: 5.089 


Peas 


: 1 : 


477.2 


:16.89 : 4.009 


: 4.212 


Potato : 


14 


■ 385.1 


:23.78 : 6.995 


.1.399 


/ve. 




: 446.3 


•23.165: 5.987 


! 3.939 



More plants per square foot and theTeTcrr cr^c^^^ 
yjpld per Pcre rap? from Ir the cylinders than is practic- 
able in the f iel I. This tended to enlarge the total amount 
of water used (ave. 2.^.1R5 inches), but loss by run-off 
and percolation were entirely prevented in the laboratory 
and this cannot be done in t^e field. King's laboratory 
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results coinpare very favorably with his flell plot tests* 
The results show that from 16 to 40 Inchea of wat- 
er can be utilized by large crops in Wisconsin. Oats 
and clover are shown to be able to use tho largest amounts 
of water and would therefore be the first to suffer for 
lack of water in tine of drought. 

King also estimates the available rainfall in Wis- 
consin for crops during the ten year period 1887-1897. 



Mean rainfall during 
growing seaso n of 



LosR by percolation and 
ineffect ive showerR. 
Inches Effective Rainfall 



If used as effectively as 
in the Plant House, this 
water could prclucn the 
following crops. 

Average crop for Wisconsin 

: Lacrosse County 

1905: Washington Township 
Greenfield " 



Barley 



11.5 in. 
2.96 - 



8.65 



Oats 



Maize 



13.25 in; 15 in 
?5.18 ": 2.7G in 

"Tf. 



10.19 



40.29 bu. 
24. f5 " 



31. 
31. 



64.99 bu 
34.4 « 



28, 
32, 



71.5 bu. 
33.7 " 



35. 
:43. 



These figures show that^more than 8 to 12 inches 
of rain are available for crops in Wisconsin and that 
these crops could use 23 inches of rain. 

The estlrnat'^d yields posf^ible if this available 
rainfall were used as effectively as v/as the case in King's 
plant house experiments, compare v/ell with the yields ea- 
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pected in most favora^:>le years on fertile soils in Wiscon- 
sin. These latter estimates were made for level lands , 
and have not taKen into account the great looses of rain- 
fall by run-off on steep and sloping land. In LaCrosse 



county nheve two-thirds of the land is in valleys and val- 
ley slopes and a scant one-third is -optwrl, and where 25 



to 40^ of the land has a slope of from 10 degrees to 45 
degrees, it may easily be seen what a large part of the 
rainfall is lost by direct run-off. And the relative ad- 
vantage of valley and upland soils is very marked in re- 
spect to available moisture in such a country as this. 
Comparison of Valley and Ridge land in Re- 
spect to Moisture conditioHs. 



I. Der)th of soil an d levelness. The alluvial valley 
lilts are level and though often having sandy or gravelly 
lubsoil are generally many feet in depth so that they are 
est able to absorb all the rain which falls. The soil of 
"%he narrower ridge lands on the other hand is much more 
shallow, varies from. 5 to 10 feet in some places and one 
^0 3 feet in others lying on solid limestone. 

Ver:r little of the ridge, also, is really level, 
for though it may be from one-fourth to three-fourths miles 
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wide on top^ complicated systems of drainage depressions, 
all more or less ste^p, unite to carry off the rainfall to 
the valleys. These drainage ways reach bacK covering near- 
ly all of the upland ridge land and very few mileo are per- 
fectly level. 

11 • Evapor ation, The ridges have alao much the best 
opportunity to lose what water they have because fully ex- 
posed to the Aill power of the sun and winds. Elevated 
100 to 400 feet above the valley bottons, the difference 
in evaporation due to wind is great. The higher slopes 
and valley sides are so exposed also. The blacK alluvial 
soils have the advantage of their great organic matter con- 
tent in holding moisture and of protection from wind. 

Ill* Water table, \nother difference notable in 
the moisture conditions of valleys and ridges is the near- 
ness of the water table or source of permanent water sup- 
ply to the surface in the case of the valley soils. Few 
valley fields are more than 15 to 20 feet and most no more 
than Z to 6 feet above the stream level. 

The ridge soilF? hovrever, lie on llm'^stone rocK which 
may be but from 2 to 10 feet beneath the surface. Plowing 
water for wells is found here only at from 50 to ??50 feet 
down, and in dry years only the deeper wells give water 
the year round. The valley soils have all the advantage 
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of location for gool moisture conditions, besides receiv- 
ing the run-off from the slopes. Indeed in most years, 
the alluvial soils (except the sands) receive too much water 
Large portions are often flooded or Kept too wet to plow. 
On the valley soils, the best yields of grains and corn 
are produced in dry years. In normal season this black 
land is often "too rich", excessive straw growth is pro- 
duced and the grains tend to lodge in consequence. 

The moisture problem is one of the upland portions 
rather than of the valleys and chiefly a problem of the 
steep land phase. On the slopes the problem is a double 
one,- that of holding enough moisture, and pr '^venting 
erosion at the same tire. Some of these slopes now cul- 
tivated are too steep to resist erosion and until we are 
ready to terrace or to practice deep, contour plowing with 
cover crops and plenty of manure added, should be Kept in 
permanent pasture. 

Often this pasture would give better sorvice if the 
trees were left standing, for trees are a great aid in 
holding the rain and pr^-^ventlng loss by evaporation under 
influence of wind and sun. This protecting effect of trees 
is shown by Ebermeyer»s experiments in Bavaria where he 
found that evaporation from soil was more than six times 
greater In bare fields in summer than in adjoining woods. 
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Av^ragQ for one year from open dlsh^ 
36 cubic Inches of water evaporated in woods while^ 
100 " " « " » " open field. 

429 » If « If M « woods. Summer.^ 

1223 It f. « • •• H opej^ field. " J 

111 » " • » " • woods. Winter. 1 

314 If If It « If « open field." J 

It is believed the foregoing sketch will serve to 
show t^at the lack of sufficient vfater for crops maybe a 
very serious problem upon all the upland, steep and poonre.^ 
sandy parts of the count-u. 
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III. Rotation of CropR. 

While rotation of crapa-is not a problem peculiar 
to thl8 part of Wisconsin, nor are thR rotations so far 
developed and practiced peculiar to this area, neverthe-- 
less a consideration of the development and history of ro- 
tation, its objects and benefits, may well precedjj^a state- 
ment of rotations in Lacrosse County. 

History > The rotation or alternation crops is one 
of the oldest established principles of agricultural prac- 
tice. One of the first things man discovered when he be- 
gan growing crops in any one place, was that he could not 
grow the same crop continuously on the same spot without 
an eventual decrease in the yield. The easiest and most 
natural solution of this problem where there was plenty of 
land was to grow the crops In a new place, letting tKe old 
one cover itself again with natural vegetation. The next 
discovery was, that the abandoned piece of ground regained 
Its former productive power after a time, and might again 
be put In cro-D. 

These dlsoovorles produced the first great crop ro- 
tation, one which served its purpose so well that it is 
practiced even today In some of our more backward countries. 
The growing of corn, tobacco or cotton a^nong the blackened 
and girdled trees in some parts of the south and subsequent 
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abandoninen^. of tho exhausted field are remnants of this 
first rotation process. 

It is stated that the modern rotation Idea origina- 
ted In the Teuton village communities where the collective 
ownership and cropping of the land developed the three year 
rotation:- fallow, wheat, beans or oats,- and that this 
rotation idea was carried thence to England by the Romans. 
The early Jewish law also com anded the Isrealltes of an- 
cient times to let the land "enjoy her sabbaths" every 
seven years. Thus the basis of this rotation was the fal- 
low year, a rest for the land. Fallow comes from the word 
"fealewe" (brown or red) to describe the color of the bare 
land. Among the Scots and Normans as well as tre Teutons 
the fallow or rost year developed from the prolonged rest 
of ten or fifteen years after exhaustive single cropping, 
into a system of continuous cropping, but of rotation with 
crops with a regularly recurring year of rest. 

The first fallow, called bare because the land was 
left idle and untouched for the year, developed into the 
cultivated fallow. It having been found that cultivation 
increased the good results of fallowing, it became the 
practice to -oiow and cultivate the land as often as six or 
eight times during the fallow year. T^e cultivation mini- 
mized the weed problem as well as producing better crops 
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than the bare fallow. 

Soon after the cultivated fallow came the Idea of 
a soiling or cover crop to cover the land during;; the fallow 
year. Having found that turning under the weeds which 
grew on the bare fallow land helped it to "rest" or recup- 
erate, and that frequent cultivation >^ad a atill greater 
good effect, It was natural to 8^^<=iK the benefit of both 
these processes. So the farmer cultivated the fallow land 
part of the sunmer, grew the cover crop in the fall, and 
turned It under to feed his wheat next season. 

The next great step in the advance of cultural meth- 
ods was the extended used of clover in the rotation. The 
fallow had been highly developed. Gradually the idea of 
rest for the soil was replaced by the idea of change of 
crops as a basis of the preservation of soil fertility. 
Clover was introduced into the cropping fr/^stem of England 
in the earl3'' part of the 17th century. The turnip crop 
was Inrgely introduced in the same century. With the in- 
crease In population and value of land, the fallow became 
increasingly expensive a:^.d the loss of a year's crop hard- 
er to bear. Clover and turnips began to take the place 
of the fallow year in England. The clove¥ improved the 
texture and nitrogen conditions of the soil, and the tur- 
nip crop being heavily manured and thoroughly cultivated. 
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these crops readily crowded out the expensive fallow year 
and caTTie to be called the "fallow crops'*. It 1.b estimated 
that from two to two and one-half million acres of roots, 
(turnips, mangles, sweeds) are now grown and fed In Eng- 
land annually. 

The introduction of clover developed the common six 
year rotation,- fallow, wheat, clover,; fallow, wheat, 
beans (or oats) and with the Increased use of turnips the 
famous Norfolkg four year rotation was evolved. This ro- 
tation originated In county NorfolK, England, and develop- 
ed on lands of the lighter class and consisted of the 
crops,- turnips, barley, clover, wheat. It is here Inter- 
esting to note that fallowing was little or not at all 
practiced on rich alluvial soils. The Egyptians also de- 
veloped no crop rotation systerr. on their fertile delta and 
valley soils. Permanent improvements in soil management 
develop on the less fertile soils. This is probably due 
to their greater r^xtent and to the fact that the need for 
Improvement is felt first and most on the less fertile 

soils. 

* 

Rotat ion,- Objects and Benefits. The four year ro- 
tation of wr^ich the Norfolk was the fore-runn=^r has become 
a popular one and ?fith variations of crops due to climate, 
locality, etc. has bef^n widely used. 
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As pr^viou .ly noted, the rotation idea had its or- 
Igflln In the discovery that sooner or later Boil became 
tired under single cropping, that a rost was necess'^.ry, 
and finally that good farming with rotation of crops accom- 
plished this rest as well as did the fallow year. The 
farmer having discovered thn fact, it became the part of 
the scientist to discover why rotation is a benefit. 

Liebig advanced the theory that plants removed from 
the soil, take with then plant food which is not replaced 
by natural porces':es and that the soil is t:"erefore perman- 
ently poorer by the amount of food romoved with the plant. 

DeCondolle thought that toxins or plant secretions 
poisonous to succeeding crops of the seme plant might ac- 
count for the final failure of the single crop system. 

Which of these views or what view is corr<=^ct has 
not as yet been settled, but the general principle is es- 
tablished that all cropping Impairs soil fertility and that 
rotation of crops helps to defer or avert soil sterility. 
Why does rotation help to defer or a^ert soil sterility^ 

1. It has becom.e known by analysis of crops that, 
though all plants noed a certain number of food elements 
for growth, that different plants use these foods In dif- 
ferent proportions. So that the continuous growth of one 
crop tends to reniove one or more plant foods faster than 
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the others. One of the object^?, then, of rotation la to 
have a aeries of crops such that the food elements are re- 
moved unl^o^ml^ from the soil for as soon as one element 
of food is completely removed, crops will not grow though 
the other elements be present in abundance. 

2. Different crops have different root systems feel- 
ing in different zones or depths of soil. So here again, 
rotation seeks uni form food removal by alternating deep 
rooted, subsoil-feeding crops with shallow rooted surface 
feeding crcos. 

3. It has been found that certain crops grow best 
after certain other crops and that the treatment necessary 
for the production of one crop prepares the soil peculiarly 
well for some other certain crop. 

Other objects ani benefits attained by rotation of 
crops are:- 

4. Preservation of good soil conditions: - 

a. By wee d controls Certain weeds afflict 
certain crops and become most obnoxious and harmful where 
the one crop is continuously grown. 

b* By ma intain ing good soil texture. Inter- 
tilled crops alternate with untilled and deep cultivated 
with shallow cultivated crops helps to Keeo all of the soil 
section porous and in good tilth. 

c. By maintaining nitrogen and organic mattery 

uigiiizea oy x^jOOvIC 
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in 80ll» Most cultivated eoila are lacking In organic 
matter In most favorable 'imount which Is lost by cultiva- 
tion and crop removal and returned by legume groTflng, 
green manuring^ fertilizing, barnyard manure, etc. 

d. By controlling diseases and pes ts. Certain fung- 
us and bacterial diseases afflict certain plants as 
(smuts, and rusts) and are Kept dourn by alternating with 
crops on which they cannot grow. 

5. Equ alization of labor on the farm. Provision 
of vTover kinds and succession of rood for stock. Rainfall, 
and temperature, altitude, colls, exposure of the farm, 
money crop of the locality all have thier Influence upon 
the kind of rotation adapted to any farm. 

Thus the determination of the rotation best for any 
location is a com7^1ex problem, and no amount of theorizing 
can fix the exact balance between all these factors In any 
specific case. A theoretical rotation which may take into 
consideration all the known factors and which may conform 
to the most approved general rules of good farming Is of 
no value if the average farmer cannot actually and easily 
carry it out on his particular farm . 

If this statement of the case be correct, the most 
reliable source of infoin^iation as to Improvement of farm- 
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Ing In any area 1.70UII a-orrjar to bo obtained from the ex- 
perience of "best and most successful farms in that area. 
Infoimation, also should be obtained from the experience 
of farmers In other areas of the same approximate conditions 
and soils as "^^ce one under consideration, v^^.t^ this idea 
in mind, It Is proposed to continue this report under the 
two headp. :- 

\. The Knox Silt Loam Parin in ^he United States. 

2. The Average Pann of Lacrosse County, 

a« Tendency of past farming in the county, 
b. Utilization of fields and crops. 



The Kn o x Silt Loam Farm in United States^ The pre- 
domlnati 'g soil typea of Lacrosse County is that of the 
east two-thirds or upland portion of the county. This type 
of soil has been mapped in ad.lolning areas and neighboring 
states by the Unlt^^d States Soil Survey, and has been given 
the general name Knox Silt Loa^n. The following is a con- 
densed statement of important parts of the svimmary by 
Bones teel of t-.e conditions reported in the Knox Laam areas 
mapT)ed by the Bureau of Soils. 

1. Soil . The Knox Silt Loam is a light yellowish 
loess soil found chiefly along the greater drainage systems 
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of southwestern Wisconsin^ East and Southern Iowa, Mis- 
souri, Nebraska, southern Indiana, Illinois and Kentucky. 

Originally a timbered soil, it occupies rolling to 
steep ridges and sloping land. 

2. Iiimit ations in u se. Crop adaptations vary with 
its rainfall in different parts (25 in. to 40 in.) and 
with its topogra-nhy. Erosion is the chief problem* In 
general all sloping portions should be left in forest or 
in permanent pasture. The soil is adapted to corn, grass, 
grains and potatoes. Its sllty surface easily erod ed, and 
its dense subsoil with lack of organic matter limit its 
use as a corn soil. Drought often h\irts corn on it in 
late summer. It is a good grain soil in the north, tin 
the south (Ind., Ky. ) corn and oats are not so much grown- 
more winter wheat. In the west (Nebr.) corn, prairie 
hay, and alfalfa are grov/n. 

Special crops are few. Tobacco has been grown on 
it in Wisconsin, Illinois, Indiana, Kentucky. Little in- 
centive for extension. Orchards grown extensively on It • 
in Missouri. Strong apple trees and early fruit of fair 
quality are produced. Apple and fruit raising could well 
be extended In Wisconsin, Illinois and Iowa. Best growth 
on slopes bordering streams. Variet^:es adapted. Wealthy, 
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Jonathan, Wln^sa-o, TlneRap, Ben DaTris, Gano, Red Aetrachan. 

Extent of Occupation. Eighty per cent of level 
areas are cleared. 15)^ or less of the ste^^per phase Is 
cropped. Local areas allo^'^ed to go ?rlld because of erosion. 
Soine still in prairie grass in Nebraska. 

3. I^nprovein ent anj^rop Adaptations. On the more 
level portions the greatest improvement would be,:- 

A. An irtcreasr^d organic matter content. 

B. Rational and definite crop rotation practice. 
Corn and often grains should not be gro^n on sloping parts. 
Com gives a high average yield, but amount of land put 

In crop is limited by topography. Physical characteristics 
of soil limit it to corn, grain, grass. Corn, oats, grass 
are the order of crop acreage in the north. Alfalfa is 
grown extensively in Nebraska. Potatoes and binder tobacco 
are good crops. 

In dairying sections , cron nroduotlon has been in- 
creased much beyond the average for the type«. 
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The above table Is an attempted graphical coiiipap- 
ison of the topography a-^l of the crops groirii in the year 
1905 in the different towns of thf^ county. 

As will be seen, the percentage of each town occu- 
pied by the different crops is remarKably uniform and the 
curves produced seem to bear little if any relation to 
any of the topographical curves. The method of comparison 
may posnibly be somewhat at fault, but the natural conclu- 
sions from these tables is that the amount of rough stony; 
wet or steep land in the several towns has no great effect 
upon the relative amounts of oats, barley, corn or hay 
grown, or that other factors such as soils and location 
have greater influence. However, in a general way the 
following state^-^ents seem to be borne out. 

1. The most hay and oats are grown in the roughest 
and steepest towns. 

2. The most l^arley is grown in t^e roughest and 
steepest towns. 

3. The least corn is grown in the roughest and 
steepest towns. 
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The ^ve^age Farm. 153 acreg. Lacrosse County. 



Soils and topograp hy. 
Valley land 2/3 
Ridge top 1/3 

Rough stony, lo aer??s 

•.Vet 26 • 

Steep— ^ 25' » 

(Wooded) 20 • 

Black soil 9 " 

Sandy soil 23 » 

Ridge top 50 " 
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In order to view the problems of the LaCrosse 
county farm from another angle and to facilitate the use 
of census figures as well as the data shown on the accom- 
panying map^ this part of the report is constructed on 
the basis of the Average Farm, 

It is possibly unfair to draw conclusions for a 
portion of the state or for the county itself from the 
viewpoint of the averages. While admitting that this av- 
erage farm is a myth, that it does not exist, and that 
few ac(3ttal farms have as many different kinds of land in 
anything like the proportions here given; still it is be- 
lieved that the problems and resources of this average 
farm are in part those of every acutal farm and farmer in 
the county. It Is true that there are many farms of the 
level Black Silt soil only; others consisting of the sandy 
and flood-meadow soils alone and some having only the level 
to rolling ridge land with no steep land problems. Yet 
these farms comprise but a small part of the county and by 
far the greatest part of the farms Include a greater or 
less amount of the steep, rough stony, and vall^^y or ravine 
bottom land. 

The percentages of different kinds of land for the 
average farm are obtained by sumnary of the percentages for 
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each section of land in the county as shown on the map. 
The data used In estimating the crops, exports, stocK, 
etc. of the average farm were obtained from State and aov- 
ernment census reports. 

The Average Farm of Lacrosse County is di- 
vided as follows. 



There are 1811 farms reported in 1910 which aver- 
age 153 acres in size. 



Land 




Acreage 


Use 


Rough Stony 


land 


19 


Pastxire and woodlot. 


Steap land 




25 


1/2 pasture and grain, 
1/2 wooded. 


Sandy land 




23 


Corn and rye chiefly. 


( Wooded 




20) 


Pasture. 


Wet 




26 


1/2 hay. 1/2 pasture. 


Black silt 


land 


9 


Corn and grains. 


Cleared Level Ridge 
Top 


.38 


General farming. 
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Crops 


Acreage 


Corn 


11 


Oats 


15 


Barley 


8 


Clover 


.4 


Hay 


10 


Wheat 


2 


Potatoes 


.7 


Total hay and 




forage 


16 


Rye 


3 



Live StocK 

Milk cows 12 

Other catfftl- 2 

Hors'^'S 4 

Hogs 15 

Sheep 5 

Poul try 61 



Utilization of Land and Crops on the 
Average Farm. 



Farm Layout s The large percentage o^ roiigh stony 
land and steep land on the average farm not only produces 
a large unimproved area on the farm, but greatly Increases 
the problems to be met v/ith, i.e. erosion, moisture loss, 
and laying out of fields and the introduction of a rotation 
system.. Planning a Model Farm ib of little practical value 
except in that it Illustrates and incorporates the prln- 
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clples Involved. In such topography as Is found on this 
average farm and In Lacrosse county , every farm imist be a 
model to Its^f . In planning a new farm or changing the 
system of an old farm, the general rules observed are:- 

!• Arrangement so as to save time and labor in 
reaching all parts of the farm* 

2. Provide for rotation of crops. 
.?• Provide su-^ficient food in kind and amount for 
the stock to be kepj; and the plan adopted should, -^ 

A. Be adapted to the kind of farming to be tried. 
B* Make best use of soils and exposure of fields. 
C. Provide a proper proportion of wooded to open, 
tilled to untilled land, and of annual crops, meadow and 
pasture. 

Other desirable features are straight fences and 
roads, long cultivated rovrs, attractive appearance, etc. 

Thus a model plan for a 160 acre dairy and hog-rais- 
ing farm is given by Spillman (U.S.^.A. ) follors:- 

Two rotations are suggostel. 

1 2 

l.Corn 1. Corn 

2. Oats 2. Oats 

3. Wheat 3. Clover 

4. Timothy & clover 4. Timothy & clover 

5. » » 5. " 
For the 17 acre fields. For 12 acre fields. 
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Q. W* Hewey'8 Model Corn Belt Farm Includes :- 

Corn 40 acres. 

Meadow 40 » 

Pasture 40 " 

Ce reals 30 " 

But suc^ planning as t::l3 oVvr-i.ouRly caiinot be ap- 
plied to the Lacrosse county farm. More often the rotation 
must depend entirely upon the topography for often corn 
can only be grown on certain select level places on the 
ridge farm or barley must be of tener grorm than oats be- 
cause of drought conditions on slopes or narrow ridge tops. 
In order to arrive at some general conclusion as to 
the efficiency of the present farm management system, it 
is proposed to make the following comparisons on the Av - 
erage Farm > 

1. Crops (am*t.) grown and stock supported. 

2. Crops and Arable land. 

3. Stock supported and land area. 

I • ?he Cr ops of the Aver age Farm and the stock supported . 

What part of the crops grown are used by the stock? 
What is sold from the farm as the '^money crop"? 

By applying the balance sheet used by Splllman, 
(Bureau Plant Industry, Bulletin 102) of the Department of 
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Farm Management (U. S. D. A. ) to oixr average farm, we will 
determine how much food must be raised to support the 
stock kept on this farm. 

It Is as^imel that all stock are furnished with 
pasture, that corn silage is produced at the rate of 9 
tons per acre, hay 1 l/2 tons per acre, and that one acre 
of pasture with 5 pounds of hay and SO pounds of corn fod- 
der dally will keep one cow from May 10 to Oct. 10. (Sum- 
mer season. ) 

Cows 12. 

iJay 10-Oct* 10-1 acre pasture (3nd year tim- 
othy and clover) per head. 5 lbs. hay per head. 

Aug. lO-Oct. 10 - 20 lbs. silage or corn fodder 
per head. 

Oct. lO-Uay 10 - Average ration, 40 lbs. silage, 
10 lbs. hay, 4 lbs. grain. 
Yearling a — 2. 

May 10-Aug. 10 - Sllago 25 lbs., hay 15 lbs., 
grain 4 lbs. 

Aug. 10-Oct. 10, - Fodder 25 lbs. hay 15 lbs., 
grain, 4 lbs. 

Oct. 1© - May 10, - Silage 30 lbs., hay 18 lbs. 
grain 4 lbs. 
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Horsos- 



/V/orago ration, 18 lbs. hay, 6 lbs. grain daily, 

Hogs 15. 

Clover hay 2 tons, pasture 5 acres, grain 15 





■ Silage 


Hay 


• Soil 
: Ing 


Oraln 


, Pastiire 




: Tons 


: Tons 


. Tons 


Tons 


Acres 


12 cors 

2 yearlings . 

4 horses 

6 hogs 
9 pigs 

5 sheep 


51.12 
2.2. 
: 6.4 


4.5 '. 
. 13.0 
1.5 . 

: 1.0 : 

. 13.2 . 
2.0 


: 8.0 

! 1.5 : 


, 5.11 ! 

.5 

.24 

.85 

4.4 

; 15.0 


12 

5 

: 5 
3 


Total 
Yield per 
acre 


: 59.72 ■ 
8 


. 39.0 . 
: 1.5 


: 9.5 
5 


: 26.1 

.85 


25 


Required 
acres 


•r.5 


': 2n. 


; 1.9 


SO. 


25 
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Acreage required for 
stock kept. 


Actual acreage grown 


Corn silage 7.5 acres 

Hay 2G . " 

Soiling 1.9 • 

Grain 30.0 » 

Pasttire 25.0 " 


11 acres 

; P.(i ■ 

.4 " elover 

28.0 » oats, 
barley- 
wheat 
rye. 

: P.5 " stesp 

land. 


Total 00.4 " 


BO. 4 • 



Prom the foregoing tables it is seen that all of the 
crops gromn are needed to support the stock kept and that 
therefore the "money crop" consists in the stock and dairy 
products sold. 

These conclusions corply ^ith t^e facts for prac- 
tically no corn and very little grain is sold from La- 
crosse county farms, dair\jproducts and <^tock sales making 
up most of the income of the farmer. 

II. Crops and arable land. Is all of the arable 
land of the average farm utilized? Could more crops be 
grown and thus more stock supported? A comparison of the 
land available for cropping with the crops actually grown 
as shown by the census should give some ligKt on these 
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Average LaCrosse Farm 
Dry level land Crops. 



Ridge top 38 acres 

Black Silt -9 " 

Sandy 23 " 



Total 70 



Corn 11 acres. 

Hay 26 » 

Grain 28 " 



Total 65 



This table tends to show that practically all the 
level land of the average Farm is now cropped. Therefore 
any increase of cropped area must be obtained from the , 
(1) Steep land, (2) Small wooded ridge-top areas, and 
(3) Plood-raoadoTT or ^et land. 

Increase o f cr op-oed area. 

!• In the dlncuRnion of the erosion problem it was 
shown that increased cultivation of the slopes depends up- 
on the increase in value of land. Hearly all of this land 
is now cultivated t^at can be with present methods. Deep 
plowing and heavy manuring, and contour plowing may in- 
crease the amount some. Terracing will not be practiced 
till the land is much more crowded with people than now. 

II. The level wooded ridge-top is small in extent, 
amounting to but 55^ to e^ of the land and much of this 
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inuflt be kept for wood-lots. 

III. Drainage of any great part of the wet land 
will involve large expenditure in preventing floods along 
the larger streams. This cost will toe prohibitive for a 
long time. Thus only a small part of these unimproved 
lands can be improved for many years to come. 
III. StocK supported by the Land. 

With the present efficiency of the level land, and 
assuming that the pasture land is good enough so that one 
acre supplement '=^d with fodder and silage can support one 
cow, only 90 acres of land are needed to support the stock 
kept on the average farm as shown in the comparison of 
crops and stock. This would leave 60 acres of the farm un- 
accounted for. In other words, if this land is used large- 
ly for pasture, 85 acres of t^e farm do service as pasture 
where only 25 efficient pasture acres are needed to sup- 
port the stock. Even thoxigh the rovigh stony land of the 
Average Farm (19 acres) and marsh (8 acres) be subtracted 
as useless even for grazing, 58 acres of land are still 
left for pasture. 

There is, therefore, room for increased efficiency 
of the pasture part of the farm. The art of producing good 
permanent pastures on sloping land is not known or prac- 
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tioed here as In European countries. Sheep could find 
pasture also on much of this land which is not of much 
value as cow-pasture. 

Average Farm ex p orts. In order to Know what the 
future farming of Lacrosse county will be like it is nec- 
essary not only to know what the present farming is, but 
the direction or tendency of fanning to the present time 
Bhould be known • The experience of the past should be ex- 
pected to guide the development of the future, and future 
improvements would reasonably be supposed to follow lines 
of improvement followed In the past. 

It is generally agreed that present farming in Wis- 
consin is much better than the systems practiced 30 years 
ago. In general, farming has developed from exclusive 
grain raising to stock raising, and finally to bu'ter and 
cheese production. Wisconsin is now one of the leading 
dairy states. The reason generally given for the super- 
iorty of present over past farming is that more stock is 
kept on the farms and more manure is put on the land now 
than formerly. 

The following tables constructed from census re- 
ports represent an attempt to show the change in production 
of t>'e average farm of LaCrosne county and to show that 
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thls better farming of today is due to an actual reduction 
of the amount of plant food sold from t'^e farm. The first 
table shows the amounts of the principle products of the 
average farm for the years 1910, 1905, 1885, 1870. The 
data are obtained from the United States and State Census 
reports, the total amounts for the county being divided 
by the nizmber of cultivated farms reported for the year. 
Average Farm products. 

1870 1885 1905 1910 



Crops : 










Corn , bu. 


137 : 


347 


: 340 


343 


Oate, » 


203 : 


413 ; 


920 


503 


Barley * 


18.7 : 


73 • 


132 : 


129 


Wheat « 


474 : 


168 


50 


; 22 


Rye 

Stock No, 
Cattle 


'. 15 ! 

7 
:(3 milch): 


39 : 

12.5 : 

(10 milch). 


24 

13 

:ai milch) 


: 36 

14 
:(12 milch) 


Horses 


: 4 


: 3.5 


4 


4 


Hogs 


v 


• 24.3 
: (12) , 


: 30.5 
(14.5) 


30 
:(15)killed 
: and sold 


Sh«=!ep 


: 7 


: 8 


6 


: 5 



This table shows the transition from grain farming 
to dairying at least in a general way. It will be seen 
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that there was a great increase of corn, oata, and barley 
in 1870 to 1885 with the increase of stock Kept on the 
farm. Wheat, however, the great "money crop" of the grain 
farming days, declined with the increase of stocK kept on 
t>ie farm. 

The number of milch cows increased from 3.5 in 
1870 to 12 in 1910. The niimber of hogs produced has 
steadily increased. But this does not explain why pre- 
sent farming systems are better than former ones. In the 
following tables, a comparison of the exptrt of plant 
food from the average farm is attempted. 

The estimates of -olant food, ( phosphor i^us, nitro- 
gen and potash ) sold are based on percentages given in 
Warrington's "Agricultural Analysis", and from tables to 
be found in Hopkin»s "Soils and Permanent ^gricvilture. 
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Average Farm Export of Plant Foo:'. 



1905 



1640 Parms 



Lbs. 



Cattle and calves 

sold and consumed 5 23005^ 

Hogs 14.5 -250#-3600# 

Sheep & "Tambs 1.8 180# 

Tobacco 91.0-U* 

Milk 8320 . lbs . , 

(1040gal. ) 

Butter 1747. lbs. 

Cheese 29G.5 " 

Wheat 50 bu. not exported. 

Lbs. Total 



N 

53.4 
63.3 
3.5 
10. 

50. 
4 

17.5 



201.7 



p 
37.9 
24.8 

2 

1.7 

15. 

1 
6 



88.4 



K 
4.14 
5.4 

.13 
10. 

12. 
.5 
5.1 



37.27 



1885 



1582 Farms 



Cattle and calves sold 
and consumed. 



1.5 



Hogs 12.3 at 250# 

Sheep and lanbs 2.0 

Cheese 86 . 4# 

Butter - - — S00.# 

Tobacco 7 , 7/ 

Wheat 168 . bu 

Potatoes, 78 bu., Oats 413 bu., 
Corn 347 bu. not exported. 



Lbs. Total 



N 

16.1 

52.8 

4.0 

5.2 

.6 

.1 

255.0 



33.38 





» 


p 




: 10 


.5 : 


: 20 


.7 : 


: 2 


.0 : 


: 1. 


.05; 


• 4 


.15: 


: 001: 


: 39 


.0 : 


: 73, 


.41: 



1.26 

4.5 

.3 

1.2 

.06 

.1 

43.0 



50.42 
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1870 



1394 Pamns. 



Cattle and calvea sold 

anl consxuned,- 3,2 milch :Not 

3,7 other : Export- 
tod. 

Sheep 2.0 

Swine 5.1 

Wheat 447.0 bu. 


N ; p ; K 

! 4 • 2 •' ,3 

12.3 4.83- 1.05 
: 639.0 : 108.0 :117.0 


Rye 15 bu. ; 

Corn 137 " : Probably 

Barley 18.7" : not ox- 
Oats 203.0" : ported. 




Total 


'. 655.3 : 114.83: 118.35 



1870 

1885— 
1905 



Lbs. Loss N. 

655 



334 
— 202 



P 
115 

73 

88 



K. 

118 

50 
37 



Such tables as the above are subject to errors In 
the Census reports In reporting the number of farms. The 
reports of the yields and stocX by the State Census in 
1905 and tl'e United States Census of inio, however, agree 
very well as will be seen in the first table. The state- 
ment of the kinds of export Is arbitrary, except in that 
it is certain wheat was forr-erly the chief money crop, 
whereas, hogs and dairy products are now sold and little 
grain or corn leaves the farn. 
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All Kinds of grain as well as corn were sold more 
extensively forr^.erly ti an at present, and these are not 
Included In the export for 18^0, so that the differences 
in amount of plant food leaving the farm then and now are 
probably much greater even than the tables would show. 
No data were available to show the amounts of plant food 
returned In feed bought on the farm, but In general the 
Lacrosse county farm produces and uses Its own fodder and 
grain. 

These tables then, serve to show that the change 
In farming has m'=^ant a progressive saving of plant food 
to the average farm by a decrease In the export o-^ products 
high In these elements, and a substitution for them of 
other products which do not reduce the soil food supply 
nearly so rapidly. These figures Indicate that a saving 
of at least 300^ In nitrogen and potash has been effected 
by the change of farming In this county ind In the state* 

Another thing which the tables would seem to Indi- 
cate, Is that the saving of phosphorous has not been near- 
ly so effective as is that of the other two elements, ni- 
trogen and potash. If this is true, it means that phosphor- 
ous Is not being conserved as well as the other elements 
and that it is likely to be the first of the three mineral 
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fertillzers needed If resort to such fertilization ever 



beopges neeessary In western Wisconsin, 

■Better farming, better busines.-., better living" is 
Roosevelt* s summation of tne rural life problem. ■ Appli- 
cation of modern science to agriculture, of com- 
mercial methods to the business side of farming, 

the building up o"' a dom stic and social life which will 
withstand the attraction of the modern city", are the same 
thoughts in different words by Sir Horace Plunkett in his 
essay on the •'Rural Life Problem of the United States." 

The lines along which Better Faming may be accom- 
plished in Lacrosse County as indicated by the foregoing 
study may be summed up briefly as follows:- 

I. Improvement of Land and its use > 
A. Steep land. 

1. Making of better pasture land by use 
of greater number of varieties and better adapted varie- 
ties of grasses. 

2. Utilization for production of fruit 
and pasturage of sheep. 

3. "Extending cultivated portion by means 
of, (1) Contour plowing, (2) Deep plowing; and heavy manur- 



Digitized by 



Google 



Digitized by 



Google 



-72- 
Ing^ (3) PosBlbly terracing • 

B. Vet land> 

1. Drainage in favorable looatlons. 

2. Putting It to use to which it is ad- 
apted as pasture, hay-growing, stock raising, etc. 

C. Black land> 

1. Production of especial crops with tend- 
ency toward more intensive farming on this fertile land. 
Sugar beets; potatoes; crops, as peas and corp, for can- 
ning* 

2. Drainage in some places. 

D. Sandy land. 

1. Use of crops adapted . Increased use 
of vetches and soiling crops. 

2. Improvement of organic matter content. 
1. Ridge land, 

1. Increased growth of clover in rotation. 
Use of lime to promote clover growth. 

2. Rational and definite crop rotation. 
Special crops, fruit and potatoes. 

That the factor of good management and proper ad- 
aptation of farming to conditions is greater than that of 
type of soil is shown by the fact that successful farms 
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are found on practically all soils, gool and poor alike. 
Agricultural Surveys (Cornell Bui. 302., U. S. D. k. Bur- 
eau Plant Industry, Cir. 75) have shown the follo^ng 
facts to be true In the areas studied. 

1. That the most successful farmers are not as a 
rule following methods of farm practice different from 
those of the unsuccessful, but are utilizing their land 
and equipment to much better advantage. 

2. That the farmer's profits are Increased by In- 
creased years of schooling, by increased capital invested, 
and that the large farms pay better than the smaller ones. 

3. That the most successful farms have more diverse 
sources of Income than the average, do the greatest amount 
of buslnes?, and keep the most cows and buy the most con- 
centrated feed for their stock instead of trying to raise 
all the feed used and selling few crops. 

What good management may do in Lacrosse county is 
illustrated by the farm of Ur. H. W. Orlswold just west of 
the town of West Salem, in t>e Garden and City Supply pro- 
vince described in the first part of this report. 

!• This far? of 80 acres of black alluvial soil 
supports :- 

60 cattle, 4 horses, 50 hogs. 
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A. Rotation:- Corn, oats, clover, (pasture) of which 
the first and third pay best. 

B* Proportion of crops:- Corn, 30 acres; hay 12 acres; 
grain, 10 acres. 

C. Exports:- Registerod cattle, milk, hogs, pixre 
bred seed, ( oats and corn ) . 

D. Mr. Griswold states that he has little trouble 
with clover and alfalfa although his black soil is acid to 
litmus • Failure with clover he blames to thin seeding and 
thick nurse crop chiefly. All grain for feed is bought. 

The following table shows a comparison of the Aver- 
age Farm with Mr. Oriswold's Farm. 



Griswold*. sFarm 



Acres of level 
tilled land. 
Value per acre 



80 
$100 



Accessory acres — 
Value per acre. — 
Value, tota l |8000 



Stock supported 64 
Hogs ** 50 

Proportion of crops. 

Grain cj.*-^ 10 

Corn 30 

Hay :: 12 



Average Farm. 



80 

$47.00 



72 

$ 8.00 
^4S3G 



23 

15 



28 

11 
ir> 



The strong points in the systems of the above farm 
compared with that of the Average Farm are:- 
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1. The Belling of only the best pure bred 
seeds and cattle, 

2. The diverse sources of Income and the buy- 
ing of all concentrated foods needed* 

5. This farm has the highest priced soil only, 
with no waste or uncultlvatable land. 

The average farm uses all Its arable land and sup- 
ports all/\the stock which the cultivated part of the farm 
will produce food for. 

Ii!!proveiT!ent is to be found in (I) an increased and 
better use of the rough and steep and wet hay land, rais- 
ing larger numbers of sheep and improved breeds of cattle; 
(2) in an increase of the number of sources of Income by 
growing more pure seed grains, fruit and potatoes; (3) in 
an increased production by the development of better breeds 
of stock and better methods of soil management and use of 
improved varieties of seeds. 
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Phosphorrus Determinations on Soil 


El- 






perlmental Plots. 






Original 






Plot VII. Sub Plot A. 


: #1152 


.21^ I 


'2^5 




" " B. 


: #1153 


.21^ PgOg 




" » C. ' 


. #1154 


.22^ • 


t « 




• " D. ': #1155 


.20^ • 


f If 




■ • E. 


: #1156 


-ilofa ' 


1 n 




Plot III. Sul) Plot A. 


: #1137 


.089^ 


P 
2 5 




• . • B. ; 


#1138 


.13^ 


« tt 




■ " C. ' 


#1139 


.15^ 


* « 




• » D. ; 


: #1140 


.125^ 


« « 




" E. \ 


: #1141 


.12^ 


If 




Plot IV. Sub Plot A. . 

• B. 


: #1142 

: IH14S 


.189^ 


P 
2 5 




" » c. ! 


' #1144 


.14^ 


If M 




" • D. 


: #1145 


.16^ 


tf m 




" " E. ; 


#1146 


.098^ 


n If 
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Phosphorous Determinations on Soil Ex- 
perimental plots. 



Original 



Plot V. Sub Plot A. 



•• B. 

" C. 

" D. 

" E. 



#1147- 



.091^ P 
2 5 



#1148- 
#1149- 
#1150- 
#1151- 



-.13 io 

-.12 " 
-.22 • 

-.16 « 



m 9 



N « 



tt tt 



Duplicated worK Oravometrlc 
Method. Crystalline Precipitates Only. Revised. 



Plot VII. Sub Plot A. 



» B 

• 

" C. 
" D. 
» E. 



#1152 .14^ P 

2 5 
#1153 

#1154 .16^ ■ - 

#1155 .16^ " " 

#1156 .165 



Plot III. Sub Plot A. 

" " B. 

■ " C. 

" » D. 

» E. 



#1137 

#1138 

#1130 .15$^ 

#1140 .14^j 

#1 141 .13^^ 



.149^ PgO^ 
.15^ " " 
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Contlnuel. Tables 



Plot IV. Sub Plot A. 



" B. 

" C. 

" D. 

» S: 



#1142- 



.5^ P 
2 5 



#1143 .15^ " » 

#1144 

#1145 .14fj '• " 

7fll4f5 • .15'/-. " " 



Plot V. Sub Plot A.. 



• B. 

" G. 

" D. 

" E. 



#1147- 
#1148- 



.16^ P 
2 5 



#1149 .15^5 " " 

#1150 .r/fo » •• 

#1151 .1G5^ 



tf It 



The tables (fig* 1) show the arrangement of Plots 
N08.-3, 4, 5 and 7 of the Soils Kx'oeriraent Department. 
In 1907-08, a phosphorous Invoice of these plots was made 
in order to determine the variation in amount of this ele- 
ment in different parts of the plots. 

I. In each of the sub-plots a composite sa -pie of 
twenty cores o-^ soil taken in this manner '.•'.'. was 
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analyzed giving the results shown in the first table. The 

apparent great variation in the phosphorous content in- 

riueel a second sampling of the plots that year. 

II. Tt7o suh-plots selected for their wide variation 

in P were re-sanT)led. Five cor^^^s taken one foot apart 
2 5 

In each sub~plot gave the following rosults. 





li 


:Plot 3. Sub. 


.A.: 


. Plot 5, Sub. D. 


Percent P In Core 
2 5 


.14^ 




.20^ 


■ n n n 


2 


: .09^ 




! .215)^ 


■ MB M 


3. 


'. .149b 


: ,?,2<^ 


» • tt n 


4; 


.13^ 




: .19^ 


wan It 


5; 


.14^ 




.17^ 


Av. Of First Composite 


: .0899& '■ 


.22% 



III, A second composite sample of 10 cores distri- 
buted over each plot gave these results :- 

Plot ^ .16^ P Plot 5 .18^ P.O 

2 5 2 5 



Plot 4 .ie^i> * • Plot 7 .18^ 

Good duplicates were secured In the first trial in 
all the above work exce-oting one case ^here a second deter- 
mination was necessary. It was found necesf^^arj^ to add a 
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cirystal of citric acid to clear up the NH OH solution of 

4 

phosphomolybdate before precipitating with magneeium 
mixture. With the idea of duplicating this data and sxxb- 
sequently working out a thesis on the variation in phos- 
phorous content in fields and in glaciated soils compared 
with residual soils, several of the samples which had been 

T)reserved, were again analyzed for P , 

2 5 
I. Great difficulty was at first encountered in get- 
ting the aimnonium-phosphomolybdate to come down completely 
according to the official method* (Precipitation at 60 
degrees and standing 24 hours.) 

A. This was overcome first by precipitation with 

ammonia of the (P ^Al^P 0, etc.) from the nitric acid fil- 

e 2 5 

trate from the silica. The P being then r)reclpitated 

2 5 

as usual from a nitric acid solution of the above 

f P ,A1,P , etc. ) 
e 2 5 

B. At the suggestion of Mr. Truog, a complete pre- 
cipitation of the ammonium-phospho-molybdate was secured 
by digestion on the water bath for from 1 to 2 hours and 
then standing over night. That the latter produced as cora- 
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plete pppicipitatlon as the former method Is shown by the 
following. 





Soil 


Per cent P^O^ 


Original 




•MethQd A '. 


Method B. 


: Determination 


Truog 


1137 


: .152 


.166 
: .159 


.089 


Dunne wall 


1147 


: .17 


: .16 P .09 


■ 


1149 


: .162 : 


', .15 : 


.12 


« 


1151 









The results so far obtained differed so often from 
those given in the original analysis (Table I) that it was 
thought that the first analysis might not represent the 
true conditions of the plots as to phosphorous content. 
Below is given a comparison of the results obtained by 
four people:- Dr. Peterson and ifr. Truog each analyzing a 
soil by the gravimetric method. 



Soils 


-.- Pe] 
: Original ; 


p cent P — 

2 5 
; Dr. Peterson 


: Truog 


; Dunnewald 


11S7 


.089 




: .168 
: .152 


.14 


1150 


.22 : 


.17 




.178 


1147 


: .09 


.157 




.16 


1154 


'. .22 : 






.16 
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Prora these resul-ts It S(^<=iined fair to assume tt^at the av- 



erage P content of the plots Is from .15^ to •IS^ and 
2 5 

that the variation shown In the original results must be 
due to tre conditions and methods of determination. An at- 
tempt was made to find out what the cause of such variation 
of results by the gravimetric method might be. 

1, A flaky Magneslum-ammonlum-phosphate precipitate* 
Much trouble with flaky precipitates upon addition of the 
magnesia mixture was encountered. It was found that in 
general the flaky precipitate gives higher results than the 
entirely crystalline one. 

The varying results obtained v/ith flaky precipitates 

is shown below. In each case the pyro-phosphate of the 

first determination was redissol -ed by digestion with BCL 

in a beaker and reprecipitated with a slight excess of 

NH OH and a little Magnesia mixture. 
4 
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Wt. Of Mg2P207Obtaine4 (2 grms^ 



Soil No. 


Flaky 


: Not Flaky 


: Slightly 
: Flaky 


: Original 
: Results. 


1137 : 


:.0070 . 


: .0037 


: .0066 


; .0027 


1154 


:.00S7 


: .0040 


: .0061 


: .0066 


1152 


: .0056 : 


.0042 




: .0064 


1151 ; 


.0053 


; .0048 




: .0048 


1149 1 


P. 0051 


, .0043 




.0038 


1143 




.0046 


: .0043 : 


; .0040 


1143 




.0040 ; 


: .0041 


. .0040 


1141 




. 0030 


: .0033 ; 


.0032 
: .0042 



A comparison of the last column (Original Results) 
with the rest of the table shows that the original amounts 
of Kg P agree fairly well with the others, In some cases 
with the flaky precipitate, i n others with the crystalline 
precipitate ^ This suggests that the flaky precipitate may 
have caused some of the high results in the original Tahlel. 

The results in Tale II are from crystalline preci- 
pitates which were obtained by filtering off any flaky pre- 
cipitates, dissolving in HCL and reprecipitating with 
slight excess of NH.OH. (F. A. Oooch & Austin, Am, Jour., 
Sci. Vol. 7,1899, p. 187.) 

Any turbidity resulting Upon the solution of the 
yellow phospho-molybdate in HH OH did not re-appear upon 
repreclpitation of the phospho-molybdate in the official 
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way with but slight excess of inolybdic mixture. This turbid 
precipitat0( If soluble in citric acid) Hillebrand (U.S., 
0. S. Bui. 305) calls a compound of phosphorous which must 
be re-fused with carbonate to obtain the P^O. Olson be- 

lieves it may be silica, (See Olson Qrav. Anal.) The 
stain often acquired by the crucibles used in igniting the 
magnesium precipitates would indicate that this insoluble 
turbid precipitate contains iron and probably alurania. 
Careful washing of the yellow precipitate does not pre- 
vent the turbidity. Re-precipitation seems to do so. 

Summary. 

1. Plots 3,4,5»7 do not vary in PgOgContent more 
than .02^ to .04^. 

2. The variety of results indicat^B|Jn Table I. are 
due to varying conditions in determining PgOg Low results 
may be due to incomplete phospho-molybdate precipitation; 
high results^ possibly to flaKy magnesium precipitates. 

3. Good duplicate determinations are possible with- 
out thflgr necessarily being correct. 

4. Reprecipitation of the antr.onium phospho-moybdate 
and the magnesium ammonium phosphate seems to o^fer a so- 
lution but makes the deterniination much longer. 
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A volumetric method In which the tv/lce-preclpltated phosplio- 
molytdate Is 3«trated with standard alkali and acid might 
provide greater despatch and equal accuracy. 
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